Objectives: To develop a Latin American Consensus about Pediatric Cardiopulmonary Resuscitation. To clarify, reinforce, and adapt some specific recommendations for pediatric patients and to stimulate the implementation of these recommendations in clinical practice. Design: Expert consensus recommendations with Delphi methodology.
; Norma Beatriz Bogado, MD 6 ; Mariana Cyunel, MD 7 ; Raffo Escalante, MD 8 ; Christiane Finardi, MD 9 ; Gustavo Guzmán, MD 10 ; Juan C. Jaramillo-Bustamante, MD 11, 12 ; Claudia C. Madrid (1) . Those recommendations were incorporated in guidelines published by several organizations like the American Heart Association (AHA) (2, 3) and the European Resuscitation Council (ERC) (4) . However, these recommendations should be adapted to the regional and local characteristics because some recommendations made by experts of developed countries cannot be applied to some countries in Latin America with limited resources. On the contrary, some recommendations should be reinforced. For example, automated external defibrillators (AEDs) are not available in most Latin American countries. This is not a priority at this moment, and efforts should be focused on basic life support. On the other hand, infectious and respiratory diseases are the most important causes of cardiac arrest (CA) in children in Latin America. Education concerning prompt and aggressive treatment of these diseases in order to prevent CA as well as the role of ventilation when CA does occur is more important than, for example, diagnosis and treatment of arrhythmias. Although the socioeconomic and health system realities among the different Latin American countries are very diverse, many of them share similar human, cultural, linguistic, and healthcare characteristics. All these circumstances favor the implementation of similar clinical and educational measures.
The objective of this Latin American Consensus for Pediatric CPR 2017 is not to develop new CPR recommendations based on the systematic analysis of the evidences, but to clarify, reinforce, and adapt to the clinical practice some specific recommendations on Pediatric CPR in Latin America.
METHODS
The Latin American Pediatric Critical Care Society (SLACIP) created a Pediatric CPR Committee in 2016. One of its objectives was to elaborate a consensus about the Pediatric CPR recommendations in Latin America. A personal invitation was made to one Pediatric CPR expert of 20 Portuguese and Spanish speaking-countries in Latin America (Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador, El Salvador, Guatemala, Honduras, México, Nicaragua, Panamá, Paraguay, Perú, Uruguay, and Venezuela) and Spain. In order to select the pediatric CPR expert, we contacted the representative of the SLACIP, the Pediatric Intensive Care Society or the Pediatric Society of each country. In some cases, wellknown experts in CPR were contacted directly. The Spanish member is part of the SLACIP and worked as coordinator of the group due to his extensive experience in Pediatric CPR activities in Latin America. The Delphi methodology was used for achieving expert consensus on each recommendation (5, 6).
All experts sent back to the coordinator the main topics about ILCOR recommendations that they considered as needing adaptation to Latin American countries.
The coordinator drafted an initial proposal of recommendations according to the topics discussed in the ILCOR consensus (1) . It also included the latest evidence on Pediatric CPR from clinical trials and teaching trials in the Latin American population (7) (8) (9) . This proposal was sent to all participants requesting their feedback (including changing, adding, or removing recommendations from the Consensus).
The goal was to reach full consensus for all recommendations. An agreement of, at least, 80% of the participating experts was required to deliver a recommendation (6) . After this, two Delphi voting rounds were sent out electronically (5) . The experts qualified their agreement level for each recommendation using a score between 1 ("disagree") and 9 ("fully agree"). The score was then classified in three groups: strong agreement (score 7-9), moderate agreement (score 4-6), and disagreement (score 1-3). The experts expressed their rationales for these scores for each recommendation, as well as suggestions for possible changes. After the first voting round, an anonymous summary was sent out. The recommendations in which a strong level of agreement was not reached were revised, based on the suggestions for changes. When the suggestion was to eliminate it from the Consensus, an explanation on why such recommendation should be kept was provided. Subsequently, the second Delphi voting round included only those recommendations which had not achieved a strong level of agreement during the first round. The qualification of "agreement for a recommendation" was expressed in terms of the number of experts giving a score equal or more than 7 (percentage of consensus) as well as the median score and its range.
After reviewing each recommendation, an anonymized summary of the reasons the experts provided for their judgments was presented. This document was approved by all the participating experts. The results are presented as degree of agreement expressed as percentages.
RESULTS
From the 20 countries that were invited, 19 experts participated in the consensus. We did not count with the presence of a Pediatric CPR expert from El Salvador. All experts participated in the two voting rounds and in the whole process of preparing the recommendations.
Consensus was obtained in 16 recommendations, 10 of which achieved full consensus (100% of experts).
Four of them were agreed by all except one expert (94.7% consensus). One recommendation was agreed by all except two experts (89.4%), and finally, one was agreed by all except three experts (84.2%). All the recommendations reached a level of agreement.
Annex 1 (Supplemental Digital Content 1, http://links.lww. com/PCC/A585) includes the comments and the reasons the experts provided for their judgments on each recommendation.
Recommendations From AHA, ERC, and Others
Recommendation: There is no evidence supporting the existing differences between the Pediatric CPR recommendations of the AHA, the ERC, and other national or international councils. Therefore, each country should select the recommendations that better meet the needs of their own nation's reality. It is important to mention that pediatric CPR training should be homogeneous for the whole country, and all the teaching groups should follow the same recommendations. Agreement: 100%. Median score 9, range 7-9.
Prevention
Recommendation: CA in childhood has a high mortality rate. Mortality is even higher when CPR is not started promptly after the CA event. In Latin America, infectious diseases (respiratory infections and sepsis) and accidents (traumatisms and intoxications) are the most frequent causes of CA. Each country must develop preventive measures as well as early detection and treatment programs to manage these conditions that can lead to CA. Healthcare professionals and the general population should be trained in this matter. Agreement: 100%. Median score 9, range 7-9.
Basic CPR Sequence

Recommendation: The sequences ABC (A [airway opening], B [ventilation], C [circulation]) and CAB (C [circulation], A [airway opening], B [ventilation]
) for basic CPR are considered equivalent. Perhaps CA of respiratory origin would benefit from the sequence ABC, and CA of cardiac origin from the CAB sequence. Nevertheless, and in order to reinforce training and a homogeneous clinical practice, it is recommended that each country teach one unique sequence to the whole population. Agreement: 100% Median score 9, range 7-9.
Ventilation During Basic CPR
Recommendation: CA in Latin American children is the result of respiratory failure in most cases. Thus, providing adequate ventilation and oxygenation are essential to prevent respiratory arrest (and subsequently, CA) as well as to recover spontaneous circulation if CA does occur. Therefore, it is crucial to insist in the importance of adequate ventilation during basic and advanced CPR. It is also important to refute popular misconceptions that keep people from providing adequate ventilation like the transmission of contagious diseases or the fear of harming the child while delivering breaths (10) . Agreement: 100%. Median score 9, range 8-9.
Airway Obstruction
Recommendation: Actual recommendations for severe obstruction of the airway due to a foreign body (foreign body airway obstruction) in conscious children are as follows: In infants, to alternate blows to the back and chest thrusts, in toddlers, and older children, to alternate blows to the back and abdominal thrusts (Heimlich maneuver). However, this sequence of actions is complicated, it is difficult to learn and is difficult to perform, especially for by-standers. The new recommendation would be to encourage each country to consider teaching only one maneuver to the general population to treat FBAO in children of all ages. It is better to learn well one maneuver and avoid interruptions. Agreement: 94.7%. Median score 9, range 1-9.
AED During Basic CPR in Children
Recommendation: The majority of CA in children are due to respiratory failure, trauma, or sepsis. This is the reason why most CA rhythms in children who sustain an out-of-hospital CA are nonshockable rhythms. Furthermore, very few places in Latin America have an AED easily available. Thus, we consider that teaching how to use the AED is not a priority in basic CPR. It is much more important to stress the importance of prevention and early detection of CA as well as providing prompt and high-quality ventilation and chest compression techniques during CPR. Each country should assess when and how they should teach how to use the AED during pediatric CPR in their training programs. Agreement: 94.7%. Median score 9, range 5-9. 
Pediatric Critical Care Medicine
Endotracheal Intubation
Recommendation: Endotracheal intubation during CPR has long been regarded as the "gold standard" for CA as it allows securing the airway, better ventilation, and noninterrupted chest compressions. Nevertheless, intubation during CA is not always straightforward, and maintaining proficiency in endotracheal intubation is a significant barrier for many healthcare providers. Furthermore, intubation may require interruption of chest compressions and of optimal ventilation and oxygenation. Thus, ventilation with a PPV bag and a mask should be the first step for all rescuers. If adequate ventilation is achieved with a PPV bag and mask, intubation can be deferred until the return of spontaneous circulation (ROSC). Intubation must be performed by experienced and skilled personnel only. A laryngeal mask airway could be a good alternative in prolonged CPR for nonexperts in tracheal intubation. Agreement: 100%. Median score 9, range 8-9
9. Intraosseous Access Recommendation: Intraosseous cannulation (IO) must be considered the initial vascular access of choice in children during out-of-hospital and in-hospital CA, as IO needles are fast and easy to insert. The exception to this recommendation would be in the presence of expert phlebotomists. Thus, all the healthcare centers must have IO needles available. It is also very important to emphasize that vein catheters, regular needles, or lumbar puncture needles should not replace an IO needle. It is crucial to train healthcare providers in the use of different IO devices. Agreement: 100%. Median score 9, range 7-9.
Bicarbonate
Recommendation: The use of bicarbonate during CPR is still very controversial. However, it is frequently used during CPR in a poorly controlled and nonstandardized way. We recommend that if the decision of using bicarbonate is made, the exact time when it should be administrated has to be clearly established in the algorithm of CPR (i.e., 10 min after the CA, three resuscitation cycles, or pH under 7.10) to avoid delaying its use until it is too late, when the chances for any therapeutic effect are lower. Agreement: 94.7%. Median score 9, range 4-9.
Fluids
Recommendation: Children with CA in which absolute or relative hypovolemia is suspected (such as CA of septic or traumatic origin) could benefit from the administration of a crystalloid fluid bolus (20 mL/kg) in an early stage of CPR. Nevertheless, intravascular volume expansion must not delay any drug administration. Agreement: 94.7%. Median score 9, range 4-9.
Stabilization and Hypothermia
Recommendation: It is essential to have well-defined objectives or goals of care for a prompt and integrated treatment after the ROSC. Achieving adequate hemodynamic stabilization (assuring normal blood arterial pressure with drugs and fluids) and normal ventilation and oxygenation are more important than early hypothermia. Strict temperature control to avoid hyperthermia and abrupt temperature changes is more important than reaching a specific temperature goal. If the patient is hypothermic after ROSC, the recommendation is that rewarming should be slow. There is not enough evidence at the moment to support the use of therapeutic hypothermia after CA in children. If the decision to apply therapeutic hypothermia is made, it should strictly follow a specific protocol, and hypothermia should be mild and maintained for a short period of time (24-72 hr). Agreement: 84.2%. Median score 9, range 5-9.
Team Training and Teaching
Recommendation: Training in the prevention of CA and in CPR is much more important than having expensive and sophisticated devices to improve the outcomes of children after CA. Latin America has an important educational deficit regarding CPR. Training is irregular, poorly organized, and most countries do not have a specific organization for the regulation and control of such training. Thus, it is essential to remark the fact that each country must organize and coordinate CPR training for both healthcare providers and the general population. Agreement: 100%. Median score 9, range 8-9.
CA Management and Organization
Recommendation: It is vital that each health center develop management protocols for CA in children. Such management protocols should include the creation of specific, well-structured, and trained clinical teams including physicians and nurses; a well-established system to call a rapid response and the formation of all healthcare providers to detect, to alert, and to begin the treatment of vital emergencies. Agreement: 100%. Median score 9, range 8-9. 
Transportation
Recommendation: Latin America lacks a pediatric patient transportation system. This significantly worsens CA-associated mortality. Each country must develop an out-ofhospital and an interhospital transfer system (with specific supplies and adequately trained personnel) to safely transfer children at risk of CA or after ROSC. Agreement: 100%. Median score 9, range 8-9.
Collaboration and Coordination Between Latin American Countries
Recommendation: Although the socioeconomic and health system realities among the different Latin American countries are very diverse, many of them share similar human, cultural, linguistic, and healthcare characteristics. Those similarities facilitate the collaboration between the different Latin American countries. We consider that the creation of a multinational organization on CPR (CPR Latin American Council) could facilitate the collaboration between different countries, the propagation and implementation of the above mentioned agreements, and can contribute to the development of their role in the scientific society. Agreement: 100%. Median score 9, range 8-9.
CONCLUSIONS
The Latin American Consensus for Pediatric CPR 2017 adapts and clarifies some specific international recommendations to the reality of Latin America today. The Delphi expert consensus methodology does not use a systematized analysis of the evidences as in the ILCOR recommendations but rather the opinion of experts from different countries. Their opinions are based on their knowledge and specific clinical and teaching experience in each country. For these reasons, studies should be conducted to analyze the effectiveness of the implementation of these recommendations.
